We introduce fuzzy almost continuous mapping, fuzzy weakly continuous mapping, fuzzy compactness, fuzzy almost compactness, and fuzzy near compactness in intuitionistic fuzzy topological space in view of the definition ofŠostak, and study some of their properties. Also, we investigate the behavior of fuzzy compactness under several types of fuzzy continuous mappings.
Introduction and preliminaries
The concept of a fuzzy set was introduced by Zadeh [13] , and later Chang [3] defined fuzzy topological spaces. These spaces and their generalizations are later studied by several authors, one of which, developed byŠostak [11, 12] , used the idea of degree of openness. This type of generalization of fuzzy topological spaces was later rephrased by Chattopadhyay et al. [4] , and by Ramadan [10] .
In 1983, Atanassov introduced the concept of "Intuitionistic fuzzy set" [1, 2] . Using this type of generalized fuzzy set, Ç oker [5, 8] defined "Intuitionistic fuzzy topological spaces."
In 1996, Ç oker and Demirci [7] introduced the basic definitions and properties of intuitionistic fuzzy topological spaces inŠostak's sense, which is a generalized form of "fuzzy topological spaces" developed byŠostak [11, 12] .
In this paper, we introduce the follwing concepts: fuzzy almost continuous mapping, fuzzy weakly continuous mapping, fuzzy compactness, fuzzy almost compactness, and fuzzy near compactness in intuitionistic fuzzy topological spaces in view of the definition ofŠostak.
Definition 1.1 [1] . Let X be a nonempty fixed set and I the closed unit interval [0, 1] . An intuitionistic fuzzy set (IFS) A is an object having the form For a given nonempty set X, denote the family of all IFSs in X by the symbol ζ X . Definition 1.2 [6] . Let X be a nonempty set and x ∈ X a fixed element in X. Definition 1.5 [5] . An intuitionistic fuzzy topology (IFT) in Chang's sense on a nonempty set X is a family τ of IFSs in X satisfying the following axioms:
In this case, the pair (X,τ) is called Chang intuitionistic fuzzy topological space and each IFS in τ is known as intuitionistic fuzzy open set in X. Definition 1.6 [8] . An IFS ξ on the set ζ X is called an intuitionistic fuzzy family (IFF) on X. In symbols, denote such an IFF in form ξ = µ ξ ,ν ξ . Let ξ be an IFF on X. Then the complemented IFF of ξ on X is defined by ξ * = µ ξ * ,ν ξ * , where µ ξ * (A) = µ ξ (A) and ν ξ * (A) = ν ξ (A), for each A ∈ ζ X . If τ is an IFF on X, then for any A ∈ ζ X , construct the intuitionistic fuzzy pair µ τ (A),ν τ (A) and use the symbol τ(A) = µ τ (A),ν τ (A) .
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Definition 1.7 [7] . An IFT inŠostak's sense on a nonempty set X is an IFF τ on X satisfying the following axioms:
In this case, the pair (X,τ) is called an intuitionistic fuzzy topological space inŠostak's sense (IFTS). For any A ∈ ζ X , the number µ τ (A) is called the openness degree of A, while ν τ (A) is called the nonopenness degree of A.
Then, τ is an IFT in the sense ofŠostak and neither a Chang fuzzy topology nor a Chang IFT.
Definition 1.9 [7] . Let (X,τ) be an IFTS on X. Then the IFF τ * is defined by τ
is called the nonclosedness degree of A. Theorem 1.10 [7] . The IFF τ * on X satisfies the following properties:
Definition 1.11 [7] . Let (X,τ) be an IFTS and A be an IFS in X. Then the fuzzy closure and fuzzy interior of A are defined by
where
Theorem 1.12 [7] . The closure and interior operator satisfy the following properties:
Definition 1.13 [7] . Let (X,τ 1 
Proof. We will prove (ii) only:
Proof. (i) Let A, B be any two (α,β)-IFRC sets. By Theorem 2.2, we have τ
(ii) It can be proved by the same manner.
Theorem 2.4. Let (X,τ) be an IFTS. Then,
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(ii) It can be proved by the same manner. Example 2.7. Let X = {a, b,c} and G 1 , G 2 be IFSs in X defined as follows:
β)-intuitionistic fuzzy weakly continuous if and only if
We define an IFTs τ 1 ,τ 2 : ζ X → I × I as follows:
Let α = 0.4, β = 0.5. Then, the identity mapping id X : (X,τ 1 ) → (X,τ 2 ) is (α,β)-intuitionistic fuzzy almost continuous, but not intuitionistic fuzzy continuous.
. Let G 1 be an IFS of X and G 2 be an IFS of Y , defined as follows:
We define an IFTs τ 1 : ζ X → I × I and τ 2 : ζ Y → I × I as follows:
Let α = 0.6, β = 0.3. Then, f is (α,β)-intuitionistic fuzzy weakly continuous, but not intuitionistic fuzzy continuous.
Example 2.9. In the above example, if
then f is intuitionistic fuzzy continuous, but not intuitionistic fuzzy strong continuous.
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Theorem 2.10. Let f : (X,τ 1 ) → (Y ,τ 2 ) be a mapping from an IFTS (X,τ 1 ) to another IFTS (Y ,τ 2 ). Then, the following statements are equivalent:
Hence, f is (α,β)-intuitionistic fuzzy almost continuous.
(ii)⇔(iv). Can similarly be proved. 
(2.14) where α ∈ I 0 , β ∈ I 1 with α + β ≤ 1.
Proof. Let f : X → Y be an intuitionistic fuzzy continuous mapping with respect to τ 1 and τ 2 , and let A ∈ ζ X . Then, 
where, α ∈ I 0 , β ∈ I 1 with α + β ≤ 1.
Proof. Let A ∈ ζ Y . We get from Theorem 2.12
Various cases of compactness in intuitionistic fuzzy topological spaces
Definition 3.1. An IFTS (X,τ) is called (α,β)-intuitionistic fuzzy compact (resp., (α,β)-intuitionistic fuzzy nearly compact and (α,β)-intuitionistic fuzzy almost compact) if and only if for every family
where α ∈ I 0 , β ∈ I 1 with α + β ≤ 1, there exists a finite subset J 0 of J such that 
Definition 3.2. Let (X,τ) be an IFTS and A an IFS in X. A is said to be (α,β)-intuitionistic fuzzy compact if and only if every family {G
Second, we define the IFT τ : ζ X → I × I as follows: Proof. Let an IFTS (X,τ) be (α,β)-intuitionistic fuzzy compact. Then, for every family
Hence, an IFTS (X,τ) is (α,β)-intuitionistic fuzzy nearly compact.
For the second implication, suppose that the IFTS (X,τ) is (α,β)-intuitionistic fuzzy nearly compact, then for every family {G
Hence, the IFTS (X,τ) is (α,β)-intuitionistic fuzzy almost compact.
Remark 3.5. In IFTS in Chang's sense, the converse of these two implications are not valid for compactness, nearly compactness, and almost compactness [9] , which are special cases of compactness, nearly compactness and almost compactness, respectively in IFTS, inŠostak's sense. Thus, the converse implications in Theorem 3.4 are not true in general.
Definition 3.6. A family {K
where α ∈ I 0 , β ∈ I 1 with α + β ≤ 1 has the finite intersection property (FIP) if and only if for any finite subset
β)-intuitionistic fuzzy compact, if and only if every family in
where, α ∈ I 0 , β ∈ I 1 with α + β ≤ 1 having the FIP, has a nonempty intersection.
Proof. Let an IFTS (X,τ) be (α,β)-intuitionistic fuzzy compact, and consider the family
Conversely, let {G i : i ∈ J} be a family in {G : G ∈ ζ X , τ(G) > α,β }, where α ∈ I 0 , β ∈ I 1 with α + β ≤ 1 such that ∪ i∈J G i = 1 ∼ . If ∪ i∈J0 G i = 1 ∼ for every finite subset J 0 of J, then ∩ i∈J0 G i = 0 ∼ and the family {G i : i ∈ J} has the FIP and hence from the given condition, we have ∩ i∈J G i = 0 ∼ so, ∪ i∈J G i = 1 ∼ , a contradiction. 
Proof. Let {G
From the fuzzy regularity of (X,τ), it follows that Proof.
From fuzzy regularity of (X,τ) it follows that
Hence, (X,τ) is (α,β)-intuitionistic fuzzy compact.
Theorem 3.11. An IFTS (X,τ) is (α,β)-intuitionistic fuzzy almost compact if and only if every family
which is a contradiction with the FIP of the family.
, then by our hypothesis, the family {cl α,β G i : i ∈ J} has the FIP. So, we have
Lemma 3.12. Let (X,τ) be an IFTS and V ∈ ζ X . Then, x r,s ∈ cl α,β V if and only if for each U ∈ ζ X with τ(U) ≥ α,β and x r,s qU, UqV, where r,α ∈ I 0 , s,β ∈ I 1 with r + s, α + β ≤ 1.
Proof. Let x r,s ∈ cl α,β V and let U be any IFS in X such that τ(U) ≥ α,β and x r,s qU. Suppose for a contradiction that VqU. Then, we have V ⊆ U. Since x r,s qU, then x r,s ∈ U ⊇ V , and since τ Theorem 3.14. In an IFTS (X,τ) the following conditions are equivalent.
(ii)⇒(iii). Let {G i ∈ ζ X : i ∈ J} be (α,β)-IFRO sets having the FIP and suppose that ∩ i∈J cl α,β G i = 0 ∼ . Since G i is (α,β)-IFRO set, then by Theorem 2.2, τ(G i ) ≥ α,β and by Theorem 2.4, we have {cl α,β G i : i ∈ J} is a family of (α,β)-IFRC sets then, by (ii), there exists a subset J 0 of J such that ∩ i∈J0 int α,β (cl α,β G i ) = ∩ i∈J0 G i = 0 ∼ , which is a contradiction.
(iii)⇒(iv). Let {G i ∈ ζ X : i ∈ J} be a family of (α,β)-IFRO sets such that ∪ i∈J G i = 1 ∼ . Suppose that for every finite subset J 0 of J, ∪ i∈J0 cl α,β G i = 1 ∼ . Then, by Theorems 2.2 and 2.4, we have {cl α,β (G i ) : i ∈ J} is a family of (α,β)-IFRO sets having the FIP. Proof. The proof is similar to that of Theorem 3.15. Proof. Let {G i : i ∈ J} be a family in {G : G ∈ ζ Y , τ 2 (G) > α,β } such that ∪ i∈J G i = 1 ∼ , where α ∈ I 0 , β ∈ I 1 with α + β ≤ 1. Since f is intuitionistic fuzzy continuous, we have
Then from the almost compactness of (X,τ 1 ), there exists a subset J 0 of J such that ∪ i∈J0 cl α,β ( f −1 (G i )) = 1 ∼ , this implies that
But from Theorem 2.13, we have f −1 (cl α,β (G i )) ⊇ cl α,β ( f −1 (G i )) and, from the surjectivity of f , we have cl α,β ( 
Hence, (Y ,τ 2 ) is (α,β)-intuitionistic fuzzy almost compact. Proof. Let {G i : i ∈ J} be a family in {G : G ∈ ζ Y , τ 2 (G) > α,β }, where α ∈ I 0 , β ∈ I 1 with α + β ≤ 1 such that ∪ i∈J G i = 1 ∼ . Since f is (α,β)-intuitionistic fuzzy weakly continuous, we have τ 1 
Since (X,τ 1 ) is (α,β)-intuitionistic fuzzy compact, there exists a finite subset J 0 of J such that
Then, ∪ i∈J0 f −1 (cl α,β G i ) = 1 ∼ . Since f is surjective,
Thus, ∪ i∈J0 cl α,β G i = 1 ∼ . Hence, (Y ,τ 2 ) is (α,β)-intuitionistic fuzzy almost compact.
